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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims - 

1 . (Currently amended) A photosensitive material characterized^ comp rising at least one 
organic species in an organic-inorganic matrix, the organic at least one organic species 
comprising a material having a refractive index which changes upon exposure to actinic 
radiation. 

2. (Currently amended) A photosensitive material according to claim l. chaiactukul in Llut 
wherein the organic species comprises one or more of efficient organic photosensitive and 
photoiniuating species together with a monomer or a mixture of monomers. 

(Oxwrty amended) A photosensitive material according to claim 1 or2, characterized 
ism wherejn the organic-inorganic matrix comprises an organically modified glassy host with 
the organic species dispersed therein and/or chemically-bonded thereto. 

4. (Ciirrentlyamended)Aphotosensitivem^ 

wherein the organic species is bonded to the organic-inorganic matrix by covalent bonding. 

5 . (Currently amended) A photosensitive material according to claim 3, ejCTgrtsjgdjsfe at 
wherein the organic species comprises a dispersion in the organic-inorganic material. 

6. (Currentlyamended) A photosensitive material according to claim h diaiatluiiLdi.,11,^ 
whergin the at least one organic species is entrapped as a guest within the organic-inorganic host 
matrix. 

7. (Currently amended)A photosensitive material according to any um, ufdaima -1 tcr6 

filial ejffiStee^^ whgremthe photosensitive material comprises a product of a sol-gel 
process. 

8. (Currentlya mended) A photosensitive material according to an? uf ulainu ltu 7 claim 
I rimaOuLul i„ fart wherein the organic species is selected from the group comprising 
halogen-substituted acetophenones, chromophore-substituted triazines, azo dies, benzoin ethers 
ketals, o-acylated oximino ketones, acyl phosphine oxides, aromatic ketones 
hexaarylbisinndazoles, bis( P -dialkylaminobenzilidene)ketones, thioxanthones, ketocoumarins' 
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9-phenylacridine, die-sensitized systems such as xantene, acridinium, phenazine and thiazine 
dyes in combination with activators such as amines, sulfrnates, enolates, carboxylates and 
organotine compounds, dye-borate complexes, ferrocenium salts, aluminate complexes, protic 
acid generators such as sulfonium or iodonium salts capable of initiating cationic polymerization, 
and organometallic systems such as dicyclopentadienyltitanocenes, in particular 
bis(pentefluorophenyl)titanocene, titanocene/N-phenylglycine, andbis(u 5 -2,4-cyclopentadien-l- 
yl)-bis- [2,6-difluoro-3-(lH-pyrrol-l-yl)phenyl]titanium; and bis(p-dialkylaminobenzilidene) 
ketones in combination with a hexaarylbisimidazole initiating system with charge transfer agents 
such as 2-mercaptobenzoxazole. 

9. (Currently amended) A photosensitive material according to-any of claims 1 to 7 claim 
1 . ch aracte r u e d in that wherein the organic species is selected from the monomers capable of free 
radical or cationic polymerization, respectively. 

1 0. (Currently amended) A photosensitive material according to claim 9, Jiaiaauuuliuthat 
wherein the monomers are ethylenically unsaturated monomers capable of free radical addition 
polymerization. 

1 1 . (Currently amended) A photosensitive material according to claim 1 0, ihaiaUuuuHn 
tot wherein the monomers are acrylate or methacrylate monomers with high propagation and 
low termination rates. 

1 2. (Currently amended) A photosensitive material according to claim 1 0, eteactcrtredTn 
that wherein the monomers are either liquid monomers, or solid monomers or a combination of 
one or more solid monomers and one or more liquid monomers. 

13. (Currently amended) A photosensitive material according to claim 10, 11 or 12, 
diaiaituizul in tha t wherein the monomers are selected from the group comprising phenyl 
acrylate, 2-phenoxyethyl acrylate, N-vinylcarbazol, 3,6-dibromo-9-vinyl carbazol, p-chlorophenyl 
acrylate, hexanediol diacrylate, vinyl benzoate, tert-butyl hydroperoxide, hexanediol diacrylate, 
2,4,6-tribromophenyl acrylate, phenyl acrylate, orthobiphenyl acrylate, orthobiphenyl 
methacrylate, di(2-acryloxyethyl) ether of bisphenol-A, 2-phenylethyl acrylate, di-(p- 
clorophenoxy)ethyl acrylate, and pentachlorophenyl acrylate. 

1 4. (Currently amended) A photosensitive material according to claim 1 0, diauauucsHrr 
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fet wherein the monomers are selected from the group comprising multifunctional monomers 
containing two or more ethylenically unsaturated groups. 

1 5. (Currently amended) A photosensitive material according to claim 1 4, chaiacluuu d-m 
tot wherein the monomers are selected from the group consisting of ethylene glycol diacrylate, 
diethylen glycol diacrylate, 1,4-butanediol diacrylate, decamethylene glycon diacrylate, 1,4- 
cyclohexanediol diacrylate, glycerol diacrylate, glycerol triacrylate, ethylene glycol 
dimethacrylate, butylene glycol dimethacylate, tripropylene glycol diacrylate, di(2-acryloxyethyl) 
ether of bisphenol-A, di(2-acryloxyethyl) ether of tetrabromo-bisphenol-A. 

1 6. (Currently amended) A photosensitive material according to claim 1 0 or*2, clmacterizul 
nrthat wherein the monomers are those capable of cationic ring openingpolymerization (CROP). 

1 7. (Currently amended) A photosensitive material according to claim 1 6, ehaiactciizcd -m 
feat wherein the monomers have two ormorc cyclohexene oxide groups linked through siloxane 

chain segments, for example l,3-bis[2-(3{7-oxabicyclo[4.1.0]heptyl})ethyl]-tetramethyl 
disiloxane. 

18. (Currently amended) A material according to any one uf ilaim* 1 tu 17, claim 1. 
charactai^d Tirthat wherein the organic-inorganic matrix comprises a material synthesized using 
organo alkoxysilanes as one or more of the precursors for a sol-gel reaction in which organic 
groups are introduced within an inorganic network through the sSi-c- bond. 

19. (Currently amended) A material according to any out uf ilaiim 1 tu 17 claim L 
cluiauukid mztfrat wherein the matrix material comprises, in the presence of dispersed 
photosensitive, photoinitiating and photopolymerizable species, copolymerized epoxysilanes and 
either or both of a tetraalkoxysilanc and a trialkoxysilane. 

20. (Currently amended) A material according to claim 1 9, ejmretg iged i irthat wherein the 
epoxysilane is a (3-glycidoxypropyl) trialkoxysilane. 
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21. (Currently amended) A material according to any one of claim* 1 to 17 claim 1, 
chaiaauizcd in that wherein the organic-inorganic matrix comprises fimctionalized oligomers 
or polymers co-condensated with metal alkoxides in which chemical bonding is between 
inorganic and organic parts. 

22. (Currently amended) A material according to any uut of claim* 1 t o 17 claim L 
chaiactcrizcd m that wherein the organic-inorganic matrix material comprises an inorganic 
species within a polymer matrix. 

23. (Currently amended) A material according to any unc uf claims 1 to 17 claim 1, 

charac t erized in that wherein the organic-inorganic matrix comprises an inorganic species, 

"' ... , 

generally in the foxm of particles with a characteristic size of a few hundred angstroms, generated 
in situ within a polymer. 

24. (Currently amended) A material according to any out of claims 1 t o 17 claim 1, 
characteriz e d in tha t wherein the organic-inorganic matrix material comprises either previously 
formed oxide gels infiltrated by polymerizable organic monomers or polymers mixed with metal 
alkoxides in a common solvent. 

25. (Currently amended) A material according to any one of claim* 1 to 17 claim 1, 
characterized in that wherein the organic-inorganic matrix material comprises porous oxide gels 
impregnated with organics and polymerized in situ using thermal or irradiation processes. 

26. (Currently amended) A material according to any one of claims 1 to 17 claim 1, 
characterized in that wherein the material comprises an oxide network formed by condensation 
of metal alkoxide in the presence of polymers, 
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27. (Currently amended) A material according to any uiu, uf cterms 1 to 17 claim 1 , 
chMgcterjzcd in Uial wherein the organic-inorganic matrix comprises a material formed by 
impregnating or entrapping organic material as a guest within the inorganic host matrix. 

28 (Currently amended) A material according to auy one uf tldinu 1 to 17 claim 1 , 
ilidiailiuAul in that wherein the organic-inorganic matrix comprises a material formed by 
interpenetrating networks and simultaneous formation of inorganic and organic phases. . 

29. (Currently amended) A material according to au> uui of ikhm 1 tu 17 claim 1, 
cliaiaaciiAid in that wherein the organic-inorganic matrix comprises a material formed as an 
organic network within an inorganic network by either photochemical or thermal curing thereof 
using triethoxysilane R'Si(OR) 3 or diethoxysilanes R'R"Si(OR) 2 as the precursor with R' and R" 
being a polymerizable group such as an epoxy group. 

30. (Currently amended) A material according to an> uuc of claims 1 to 17 claim 1, 
diaiaaukui in that wherein the organic-inorganic matrix comprises a material formed as 
inorganic/organic simultaneous interpenetrating networks, where both inorganic glass and 
polymer formation occur concurrently. 

3 1 . (Currently amended) A material according to claim 3 0, iliaiaauuuliiituat wherein the 
organic-inorganic matrix comprises a material synthesized through a synchronous application of 
the aqueous ring-opening metathesis polymerization of cyclic alkenyl monomers and the 
hydrolysis and condensation of metal alkoxides. 

32. (Currently amended) A process of making a photosensitive material yliaiaauiwfrbg 
comprising the steps of forming an organic-inorganic matrix containing at least one organic 
species having a refractive index that changes on exposure to actinic radiation. 
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In the specification, page 1 has been amended to include the claim to priority from 
Provisional patent application No. 60/363,038. 

With a view to avoiding excess claims fees, the claims have been amended to remove 
multiple dependencies. In addition, some typographical errors have been corrected. 

No new subject matter has been added by the foregoing amendments. 
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33. (Currently amended) A process according to claim 32, cliaia.lui^! i„ ghat wherein the 
process comprises a sol-gel process. 

34. (Currently amended) A process according to claim 32, charactuL , d i„ n , , , wherein the 
organic-inorganic matrix is synthesized using organo alkoxysilanes as one or more of the 
precursors for a sol-gel reaction in which organic groups are introduced within an inorganic 
network through the =Si-C- bond. 

35. (CurrentlyamendedMp^^ 

the matrix material is formed by copolymerization of epoxysilanes and either or both of a 
tetraalkoxysilane and a trialkoxysilane in the presence of dispersed photosensitive, 
photoinitiating and photopolymerizable species, 

36. (Currently amended) A process according to claim 35, ^m^mm ^mihe 
epoxysilane used is a (3-glycidoxypropyl) trialkoxysilane. 

37. (Currentlyamended)Aproc^^ 

the organic-inorganic matrix is formed by means of a co-condensation of functioned 
oligomers or polymers with metal alkoxides in which chemical bonding is established between 
inorganic and organic phases. 

j 

38. (Cmrently mn ,ded) A process accortag ,„ claim 32. cfeaaaiaatj -"r^-l-- 

organic-morgamc matri x material » SJWhe5i « d throush , he fomMion rf inOTganj<; ^ 
within a polymer matrix. 
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39. (Currently amended) A process accordingto claim 32 or33. char acterized in t hat wherein 
the inorganic species, generally in the form of particles with a characteristic size of a few hundred 
angstroms, are generated in situ within polymers by first swelling cross-linked, ionomeric, or 
crystalline polymeric host with a compatible solution containing metal alkoxides followed by the 
promotion of the sol-gel reaction of the inorganics. 

40. (Currently amended) A process according to claim 32 or33. characterized in tha t wherein 
the organic-inorganic matrix material is obtained by either the infiltration of previously formed 
oxide gels withpolymerizable organic monomers or the mixing of polymers with metal alkoxides 
in a common solvent. 

4 1 . (Currently amended) A process according to claim 32, chaiacteiUidin that wherein the 
organic-inorganic matrix material is formed by impregnation of porous oxide gels with organics 
followed by an in situ polymerization initiated by thermal or irradiation processes. 

42. (Currently amended) A process according to claim 32 or33, chaiaauLLcdintlut wherein 
the hydrolysis and condensation of metal alkoxide are carried out in the presence of polymers and 
organic-inorganic matrix material is formed by trapping polymers within the oxide gel network. 

43. (Currently amended) A process according to claim 32 or33, chai acta uvd in that wherein 
the organic-inorganic matrix material is formed by interpenetrating networks and simultaneous 
formation of inorganic and organic phases. 

44. (Currently amended) A process according to claim 32 or33. chai aclu i Ltd in tha t wherein 
the organic-inorganic matrix material is formed as an organic network within the inorganic 
network by either photochemical or thermal curing of such groups using triethoxysilane 
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R'Si(OR) 3 or diethoxysilanes RR/'SKOR^ as the precursor with R' and R" being a polymerizable 
group such as an epoxy group. 



45. (Currently amended) A process according to claim 32 or33, di&iacteiucd ijj that wherein 
the organic-inorganic matrix material is formed as inorganic-organic simultaneous 
interpenetrating networks, where both inorganic glass and polymer formation occur concurrently. 

46. (Currently amended) A process according to claim 32 or33, characterised in that wherein 
said material is synthesized through a synchronous application of the aqueous ring-opening 
metathesis polymerization of cyclic alkenyl monomers and the hydrolysis and condensation of 
metal alkoxides. 



47, (Currently amended) A process according to claim 32 or33, charactuucdbv comprisme 
the step of employing polymerizable monomers as the cosolvents such that all the components 
contribute either to the inorganic network or to the organic polymer. 

48 . (Currently amended) A body of photosensitive material cha r acte r ized fry comprising at 
least one organic species in an organic-inorganic matrix, the organ ic at least one organic species 
comprising a material having a refractive index which changes upon exposure to actinic 
radiation, and other organic species comprise one or more efficient organic photosensitive and 
photoinitiating species together with a monomer or a mixture of monomers, the body having at 
least one volume hologram formed therein. 
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